Role of glutathione reductase during menadione-induced NADPH oxidation in isolated rat hepatocytes.
Metabolism of menadione (2-methyl-1,4-naphthoquinone) results in the rapid oxidation of NADPH within isolated rat hepatocytes. The glutathione redox cycle is thought to play a major role in the consumption of NADPH during menadione metabolism, chiefly through glutathione reductase (GSSG-reductase). This enzyme reduces oxidized glutathione (GSSG), formed via the glutathione-peroxidase reaction, with the concomitant oxidation of NADPH. To explore the relationship between GSSG-reductase and the consumption of NADPH during menadione metabolism, isolated rat hepatocyte suspensions were exposed to non-lethal and lethal menadione concentrations (100 and 300 microM respectively) following the inhibition of GSSG-reductase with 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU). Menadione produced a concentration-related depletion of GSH (measured as non-protein sulfhydryl content) which was potentiated markedly by BCNU. Menadione toxicity was potentiated at either concentration by BCNU based on lactate dehydrogenase leakage at 2 hr. In addition, the NADPH content of isolated hepatocytes rapidly declined following exposure to either concentration of menadione. However, at the lower menadione concentration (100 microM), the NADPH content returned to control values or above by 60 min, whereas the NADPH content of cells exposed to 300 microM menadione with or without BCNU remained depressed for the duration of the incubation. These data suggest that, although NADPH is required by GSSG-reductase for the reduction of GSSG to GSH during quinone-induced oxidative stress, this pathway does not appear to be the major route by which NADPH is consumed during the metabolism of menadione in isolated hepatocytes.